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(5j) Drier intended to dry print on a material. 

@ A drier {6) intended to dry print on a material (11), 
consisting of a conveyor device (6a) for moving the material 
in and out of the drier and a number of drying units (14, 15, 
16). Each is arranged so as to be capable of drying that part 
of the print which is situated immediately against the unit. 
For the purpose of drying print (12, 12a) applied to the 
material (11) only those units (14c, 14d, 16a, 16b) are used 
which are arranged so as to be able to dry the applied print. 
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TITLE OF THE INVENTION: Drier intended to dry print on a material 

TECHNICAL FIELD, 

The present invention relates to a drier and in particular to a drier 
of a kind which is intended to be capable of drying print applied to a 
material, said drier incorporating a conveyor device for moving the 
material in and out of the drier and a number of drying units, each of 
which is so arranged as to be capable of drying that area of the print 
which lies immediately next to the unit. 

DESCRIPTION OF THE PRIOR ART. 

Previously disclosed are a number of different driers intended to be 
capable of causing print applied to a material to dry. Also previously 
disclosed is the use of jets to cause a current of warm air to be directed 
against the material bearing the print, said current of warm air drying 
the print and in so doing also removing the products of evaporation 
generated by the drying of the print. 

Also previously disclosed is the use of a number of organs emitting 
ultra-violet rays, known as UV-radi at ion, to dry print applied to a 
material, since the effect of these rays is to harden the print applied 
to the material. The printing ink used must as a rule be particularly 
sensitive in order to react to and to be dried by the emitted ultra-violet 
radiation. 

Similarly, also previously disclosed is the use of organs emitting 
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infra-red rays, known as IR-radiation, to dry print applied to a material, 
since the effect of these rays is to harden the print applied to the 
mat erial. In an application of this kind it is advisable to choose a 
particularly sensitive printing ink which will dry or harden under the 

effect of IR-radiation. 

Also previously disclosed, of course, are other driers specially 
designed to be capable of solving special problems and of effectively 
drying print applied to a material. 

Also previously disclosed in conjunction with driers are certain 
me asures which enable the moisture lost from the material in the course of 
the drying process to be replaced by causing the material to pass through 
special air humidifying devices or by humidifying the air present inside 
the drier to the required level. 

DESCRIPTION P * tup PRESENT INVENTION. 

TECHNICAL PROBLEM. 
An exacting technical proHem generally associated with driers of 
previously disclosed designs is that these driers consume a great deal of 
energy and power, since the drier is designed and dimensioned in s .ch a wa> 
that it will effectively dry a large area of print having a thick layer of 
ink applied to a thick material. _ 

in view of the vact that the area of print on the material may be 
very lifted and that the layer of ink may be very thin, difficulties are 
encountered in providing a simple Means of adjusting the consumption of 
energy and power by the drier to suit a small printed area and/or thin 
or'nt If the print is to dry, a certain level of temperature and thermal 
energy must be transferred to and absorbed by the print. For this reason 
the drier has until now been dimensioned so as to be capable of drying 
print irrespective of its thickness and of its location on the material, 
and irrespective of the area of material covered with print. The power 
consumption of the drier can be stepped down only to a limited extent 
where only a small area of print is to be dried, since stepping-down will 
usually have the effect of reducing the temperature. 
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As a consequence of the above, driers of previously disclosed designs 
exhibit an additional disadvantage inasmuch as not only the printed area 
is exposed to heating, but also the whole of the material is exposed to 
heating. 

This is, of course, a particularly difficult problem in the case of 
those driers into which very thick material is introduced, especially if 
the material has excellent heat absorption characteristics and if only a 
thin printed surface has been applied to the material. The temperature of 
the material has been found to rise considerably in an application of this 
kind, which leads not only to major losses of power and energy in the drier 
but also to corresponding losses in any subsequent cooling section. 



SOLUTION. 



The present invention relates to a drier of a kind such that it is 
capable of drying print applied to a material, said drier incorporating 
a conveyor device for moving the material in and out of the drier and a 
number of drying units, each of which is so arranged as to be capable of 
drying that area of the print which lies immediately next to the unit. 

In order to be able to reduce the consumption of energy and power by 
a drier of this kind and, where appropriate, to reduce the power consumption 
of any subsequent cooling section, the present invention proposes that for. 
the purpose of drying print applied to a material only those units should 
be used which are so arranged as to be capable of drying only the print 
which has been applied. This means that other units intended to dry areas 
which have not been coated with ink are disconnected. 

The present invention relates to a particularly suitable drier 
designed to make use of a number of IR-emitting units, each of which 
consists of a number of continuous IR-emitting organs. A drier of this 
kind permits only those units and/or the one or more organs making up the 
unit and located immediately next to the applied print to be switched on 
in a simple manner. 

According to the present invention the possibility is offered of 
causing the material to be introduced rapidly into the drier by the 
conveyor device, for the purpose of positioning the material bearing the 
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print beneath the uni ts, -whereupon the conveyor device will move the 
mat erial along slowly during the period for which the units and/or the 
organs for drying the actual printed surface are activated, after which 
the material will be discharged rapidly from the drier by the conveyor 

device. . 

In view of the fact that a fall in the quality of the drying 
performance may be expected to occur in the gap between the units and 
also between the continuous organs making up the units, it is 
that the material be allowed to move slowly through the drier during the 
period for which the units and/or the organs are activated. 

For the purpose of achieving further improvements in the drying 
process and of producing complete, uniform and thorough drying of the 
print, it is recommended that the drying process be divided up into two 
stages, an initial stage in which longitudinal organs are arranged paraU 
to the first longitudinal areas of print and a second stage in which 
continuous organs are arranged at right-angles to the first continuous 
areas of print and parallel to the other continuous areas of print. 

The present invention also offers the possibility of providing a 
control panel designed to be capable of switching on the one or more 
units and/or organs corresponding to a special print in a simple manner. 

Since the IR-emitting organs generate large amounts of heat, it is 
recommended that a current of air be arranged so as to flow past the uni 
and/or the organs in order not only to cool the units and the organs but 
also so as to be able to direct a current of warm air towards the mater, 
Finally, it is recommended that the units be in the form of cassett 
each one of which should contain organs arranged in parallel; a number c 
cassettes attached to a framework will form the upper part of the drier. 

ADVANTAGES. 

The principal advantages which may be regarded as being associated 
with a drier in accordance with the present invention are the possibili 
of selectively determining the units and/or the one or more organs maki 
up the units so as to be able to concentrate the drying process only or 
those areas of the material to which print has been 3PP lied thereby 
guaranteeing the additional advantage that the material will not absort 
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an excessive amount of thermal energy, as a result of which a limited 
cooling of the material will be sufficient to reduce the temperature of 
the material to the temperature which the material exhibited before being 
treated in the drier. 



What may be regarded as being the principal characteristic features 
of a drier in accordance with the present invention are indicated in the 
first characterising part of the following Patent Claims. 



BRIEF DESCRIPTION OF THE DRAWINGS." 

A preferred embodiment exhibiting the significant characteristic 
features of- the present invention is described below with reference to 
the attached drawing. 

The attached drawing shows the following: 

Figure 1 a plan view of a two-stage drier in accordance with 
the present invention installed in a production line; 

Figure 2 a plan view of a piece of material with small areas 
of print applied to it; 

Figure 3 the under surface of the upper part of a drier with a 
number of IR-emitting units, each of which consists of 
a number of continuous IR-emitting organs arranged so 
as to be capable of being used in the first stage of 
the drying process; 

Figure 4 a plan view of three IR-emitting units joined together; 
and 

Figure 5 a cross-section through the drier. 

DESCRIPTION OF THE PREFERRED EMBODIMENT. 

The production line shown in Figure 1 represents the manufacturing 
process for printed plate glass, i.e. it uses a glass material to .which 
print is applied by means of a screen printing machine. This print must 
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be dried in driers which are significant to the present invent.cn. It is 
cLear , however, that the principle of the invention is not restricted to 
the indicated application, but that it .ay be applied to any kind of 
material to which any kind of print has been applied. 

The production line 1 shown in Figure 1 also includes a raw 
material cutting operation, which is not illustrated here, enabling the 
ra w serial in the for, of glass to be given the desired dimensions af er 
U has been broken, a grinding operation, which is not shown here, for the 
first pair of opposite edges of the glass material, a grinding operate, 
which is not shown here, for the second pair of opposite edges of the 
gl ass serial, and possibly an operation, which is not shown here or 
drilling holes in the glass serial, following which the glass ..t.n.l, 
L the sheet of glass, is fed into a device 2 in which the surface o, 

the glass material is washed. 

The glass .aterial is than placed on an inclined conveyor table 
3 where it is accurately positioned, after which the glass .aterial is 
transferred to a printing machine 4 (a screen printing «ach,ne> on 
which print is applied to the upper surface of the .atenal. The glass 
.aterial is then .oved onto an inclined conveyor table. 5 and into a 
drier 6 designed in accoradnce with the present invention. Advantages 
. a y be gained fro. the use of an inter.ittent transport process 

After the print or the printed surface applied to the glass 
...er'.l has been dried in the drier 6 th, glass .aterial is transfer. 
0 an inclined conveyor table 7 , -hereupon the .aterial is transported 
a further drier . for final drying of the print, whereupon the gl s. 
laterial is transported to a cooling section , and finally to an ,ncl, 

ronveyor table 10 • " 
The glass .aterial 11 has been illustrated in Figure 2 as a 

Uat sheet of glass, and at the stage at which the .aterial is transport 
: i : 0 I L inclined conveyor table 5 and into the drier 6 the s e - 
Q , asS 11 has been printed with initial longitudinal areas of print 
2 12a and with other longitudinal areas of print 13,13a appl ed to 
th'e edge surfaces of the sheet of glass 11 by the pr inting »ac hine 
The drier 6 , which is intended to cry print 12,123,13,^3 

• a ,i material 11 , incorporates a conveyor device 6a 
aDDlied to a piece ct materia*. ' 

• J aterial in and out of the drier together with a number, 

for moving the material «n anc uu. 
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drying units- These will be described below in greater detail with 
reference to Figures 3 - 5. It may be stated at this stage that the 
material 11 (the sheet of glass) rests on the conveyor device 6a, 6b 
and that the print is applied to its upper surface. At the stage at which 
the material is transported into the drier the drying units located 
inside the drier are arranged so that their effect will be directed 
towards the upper surface of the material. The units are positioned 
directly above the applied print. 

At the same time, however, each of the units is capable of being 
used to dry that part of the print which is located imeediately next to 
and below the unit, and according to the present invention only those 
units which are positioned so as to be capable of drying the applied 
print shall be used to dry print applied on top of the material, whereas 
any other units which are arranged so as to be capable of drying any 
print which might be present on other sections of the material are 
completely disconnected. 

In the event of the drier illustrated in the preferred embodiment 
using a number of IR-emitting units, which have been given the reference 
designations 14 — 28 in Figure 3, each of which consists of a number of 
continuous IR-emitting organs (four continuous IR-emitting organs are 
shown for each unit in the diagram for the preferred embodiment), all the 
organs should be positioned one after the other and/or parallel to each 
other. These units are placed in the cover of the drier 6 and the 
radiant energy is directed towards the upper surface of the glass 
material 11 . According to the present invention only those units and/or 
the one or more organs making up the units and located immediately next 
to the print applied to the material shall be activated. This produces 
the advantage that the thermal radiation is concentrated only on those 
parts where print is present, with the result that the heating of the 
material, which is in itself undesirable, occurs only in those areas where 
print is present. 

With reference to Figure 3, and with regard to the areas of 
print 12,12a and 13,13a indicated in Figure 2, it may be desirable 
to cause all the IR-emitting organs included in the units 15 and 21 
to be activated, whereas the units 14,17,18,19 and 20 will require only 
two IR-emitting organs, i.e. those located towards the centre of the 
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drier, to be activated, .and the units 16,25,24,23 and 22 will also 
require only two IR-emitting organs, i.e. those located towards the 
centre of the drier, to be activated- All the IR-emitting organs in the 
units 26,27 and 28 can now be completely disconnected. 

This arrangement enables the effectiveness of the drier to be 
concentrated only onto those parts 12,12a and 13,13a of the material 
to which print has been applied and where drying is required. 

Since the effect of the organs on the print is dependent on 
position, it is recommended in accordance with the present invention 
that, during the period for which the units and/or the organs are 
activated, the material 11 be caused to move along slowly and a little 
at a time, which will cause all the organs in the units 15 and 21 to 
be activated. The direction in which the material 11 is to be fed into 
the drier 6 and the position of the IR-emitting organs are indicated 
by means of an arrow in Figure 3. 

In view of the variation in drying which can arise as a result 
of the position of the organs and the direction in which the material is 
transported, it is recommended in accordance with the present invention 
that the drying process be divided up into two stages, i.e. an initial 
stage in the drier 6 and a second stage in the drier 8 , thereby 
making it possible to ensure that the continuous organs are positioned 
parallel to the first longitudinal areas of print 12,12a during the 
first stage, but that in the second stage the continuous IR-emitting 
organs are positioned at right-angles to the first continuous areas of 
print 12,12a and parallel to the other continuous areas 13,13a . 

Figure 4 shows a plan view of three IR-emitting units 14,15 ar 
16 positioned side by side and designed in the form of cassettes 
capable of being introduced into the cover of the driers 6 and 8 . 
Figure 4 shows that each unit is made up of six IR-emitting organs 
designated 14a - 14f and in accordance with the present invention 
it is advantageous to arrange a control circuit 30 by means of which 
the separate switching of each of these organs 14a - 14f is possible 
that one or more may be switched on depending on the shape of the print 

on the material. 

In view of the fact" that the temperature curves may vary 
between the IR-emitting organs and between the units, the present 
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invention recommends that. as soon as the material has been introduced 
into the drier 6 or into the drier 8 by means of a rapid movement, 
the material should then be moved along slowly during the drying process 

It may be mentioned at this stage that the transport of the 
material 11. along the production line 1 is essentially a 
non-continuous process, i.e. the material is introduced into the 
printing machine 4 and remains inside the machine 4 where print 
is applied, whereupon it is transported to the table 5 and remains on 
the table, and is then transported to the drier 6 and remains inside 
the drier where it is subjected to heat, and is then transported to 
the table 7 and remains on the table, and is then transported to the 
drier 8 where it is subjected to further heat, etc. The material may ■ 
continue to move along during the actual heat treatment. 

With regard to the IR-emitting units it is recommended in 
accordance with the present invention that very high power be supplied 
to the IR-emitting organs so that the actual drying process can take 
place within a few seconds. Provided that the IR-emitting units are 
of the type manufactured by Philips and sold under the model reference 
IMR G20/6 as 1000 W IR-emitting units, then in the case of each organ 
the distance between the IR-emitting organs and the surface of the 
material V to which print has been applied shall be approximately 
10 mm. 

Although the present invention has been illustrated in 
relation to a drier in which a number of IR-emitting units are used, 
it is obvious that the invention may also be used with other 
fundamentally different driers, i.e. driers operating with warm air 
or UV-radiat ion, etc. In the case of the first type of device the 
jets must, of course, be positioned and be so arranged that they can 
be controlled with regard to their switching on and off, thereby 
enabling the hot air to be concentrated only on those parts of the 
material to which print has been applied. 

Figure 5 shows a sectional view of the drier. The position 
of the cassettes 14,15 and 16 , a conveyor 6a and a cover 31 may 
be seen here. 

A current of air passes through an opening 32 and also 
through two other openings 33,33a and cools the IR-emitting organs 
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PATENT CLAIMS. 

1. A drier (6) intended to dry print on a material (11), consisting of 
a conveyor device (6a) for moving the material in and out of the drier, 
and a number of drying units, whereby for the purpose of drying print 
(12,12a) applied to the material (11) only those units (14c, 14d, 16a, 16b) 
are used which are so arranged as to be capabLe of drying the applied 
print, characterized in that the material is moved along 
slowly during the period of activation of the units and/or the organs. 

2. A drier with a number of continuous IR-radiating organs, 
characterized in that the drying process- is divided up into 
two stages, an initial stage in which continuous organs are arranged 
parallel to the first longitudinal areas of print and a second stage in 
which continuous organs are arranged at right-angles to the first 
continuous areas of print and parallel to other continuous areas. 

3- A drier in accordance with Patent Claims 1 or 2, character- 
ize d in that a control panel (30) is so arranged as to switch on a 
number of units and/or organs corresponding to a special print. 

4. A drier in accordance with Patent Claims 1 or 2, character- 
ize d in that a current of air is so arranged as to pass by the units 
and/or the organs, and in that the current of air is directed against 

the material (11 in Fig. 7). 

5. A drier in accordance with Patent Claim 2,characteri zed 
in that the units are in the form of cassettes, each of which contains 
organs arranged in parallel, and in that a number of cassettes together 
form the upper part of the drier. 
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of the cassettes, at the same time removing the products of evaporation 
released by the print applied to the material 11 via an exhaust 
opening 34 . 

The drying of the print 12 on the material 11 requires 
only the organs He and Ud , together with the similarly positioned 
organs in the similarly located units 17,18,19 and 20 , to be activated, 
and the drying of the print 12a on the material 11 requires only 
the organs 16a and 16b , together with the similarly positioned organs 
in the similarly located units 25,24,23 and 22 , to be activated. 

The invention is not, of course, restricted to the embodiment 
described above by way of an example, but may be modified within the 
context of the following Patent Claim. 
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